Solanum sodomaeum L. is a solanaceous plant native to the Libyan Desert. There exist reports on the antineoplastic activity of a mixture of glycoalkaloids extracted from the fruits of this plant against Sarcoma 180 in mice.
Notes
Solanum sodomaeum L. is a solanaceous plant native to the Libyan Desert. There exist reports on the antineoplastic activity of a mixture of glycoalkaloids extracted from the fruits of this plant against Sarcoma 180 in mice. 1) Furthermore, it has been reported that a cream formulation containing purified glycoalkaloids isolated from the fruits was effective in the treatment of malignant human skin tumors; basal cell carcinomas, squamous cell carcinomas, and benign tumors; and keratoses and keratoacanthomas.
2) Fruit constituents such as steroidal glycosides and pyrrole alkaloids were also studied. 3, 4) In the preceding paper, we had reported the isolation and structural elucidation of eight steroidal glycosides obtained from the methanol (MeOH) extract of the underground parts of this plant. Additionally, we had reported on the antiproliferative activity of these eight steroidal glycosides against human promyelocytic leukemia (HL-60) cells. 5) As a continuation to this study, we now describe the isolation and structural elucidation of 5 new steroidal glycosides obtained from the MeOH extract of the stems of S. sodomaeum L., along with 12 known glycosides. In the process, the structure of one of these glycosides was corrected.
The MeOH extract of the stems of S. sodomaeum was suspended in H 2 O and extracted with ethyl acetate (EtOAc). The aqueous layer was partitioned between H 2 O and n-butanol (BuOH). The BuOH soluble fraction was then subjected to silica gel, Chromatorex octadecyl silica (ODS), and Diaion HP20 column chromatography and HPLC on ODS to afford 17 glycosides (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) .
Compounds 7-17 were identified as Pd (7), 5) abutiloside O (8), 5) solamargine (9), 5) solasonine (10), 6) sycophantine (11), 6) protodioscin (12), 5) anguivioside XV (13), 7) solasodoside A (14), 5) g-methyl-d-hydroxy pentanoic acid glucoside (15), 8) methyl g-methyl-d-hydroxy pentanoate glucoside (16), 9) and (3S,6E)-8-hydroxylinalool 3-O-b-D-glucopyranoside (17), 10) respectively, based on the comparison of their physical and spectral data with authentic samples or those already reported (Fig. 1) , although NMR spectral data of 16 and 17 have not been reported in the literature.
Compound 1, tentatively named solasodoside B, was obtained as an amorphous powder, exhibiting an [MϩNa] ϩ ion peak at m/z 969 in the positive FAB-MS. The molecular formula of 1 was determined to be C 45 H correlation spectroscopy (COSY), heteronuclear multiple quantum coherence (HMQC), and heteronuclear multiple bond correlation (HMBC) spectra, as shown in Table 1 . Thus, the planar structure of 1, a steroidal glycoside possessing one g-lactone ring between C-22 and C-16 and one tetraglycosyl group at C-3 of aglycone, could be determined. On acidic hydrolysis, 1 afforded L-rhamnose, D-xylose, and D-glucose, which were confirmed by optical rotation using chiral detection in HPLC analysis. The 1 H-and 13 C-NMR data of the sugar moiety and of the C-1-C-11 of the aglycone moiety of 1 were superimposable on those of 14, 5) indicating that the sugar chain attached to the b-hydroxyl group at C-3 of aglycone was identical to the sugar chain of 14. The stereochemistry at C-16, C-17, and C-20 of aglycone was defined on the basis of the nuclear Overhauser and exchange spectroscopy (NOESY) spectrum, in which key nuclear Overhauser effects (NOEs) were observed between respective protons, as shown in Fig. 2 . The structure of 1 was thus concluded to be 10, respectively. Consequently, the structure of 2 was con- , and three monosaccharide groups. These signals were similar to those of 7; the only difference is that in the case of 7, the signal corresponding to one olefinic proton is absent, whereas a signal corresponding to one additional oxygenated methine proton [d 4.93 (m)] is present. Additionally, the 13 C-NMR spectrum of 3 was also similar to that of 7, except for the resonances of C-12-C-21 of the aglycone moiety, which were almost same as those of 3-O-blycotetraosyl-5a-pregna-3b,16b-diol-20-one.
12) The structure of 3 was therefore defined as 3-O-b-chacotriosylpregna-5-en-3b,16b-diol-20-one.
Compound 4, tentatively designated solasodoside E, was obtained as an amorphous powder, and its positive FAB-MS showed an [MϩNa] ϩ ion peak at m/z 1082, which was 132 mass units larger than that of 8. The molecular formula of 4 was determined to be C 51 H 81 NO 22 by HR-positive FAB-MS. 14) However, in the NOESY spectrum of 6, key NOEs were observed between H-16 and H-17, H-17 and OCH 3 , and H 3 -18 and H 3 -21 (Fig. 2) . Thus, the configuration of dioscoreside E at C-20 should be corrected as shown in Fig. 1 .
To the best of our knowledge, 1-5 are new compounds, and the isolation of 6, 11, 13, and 15-17 from S. sodomaeum L. has been described here for the first time.
Experimental
All instruments and materials used were the same as those cited in a previous report, 15) unless otherwise specified. Plant Material The stems of S. sodomaeum L. were collected in the Medical Plant Garden of Kumamoto University, Kumamoto, Japan, in October 2001, and identified by one of the author (Professor Toshihiro Nohara).
Extraction and Isolation The freshly cut stems (5540 g) of S. sodomaeum L. were extracted with MeOH at room temperature. The solvent was then removed under reduced pressure to produce a syrup (76.0 g) which was suspended in H 2 O. The suspension was then extracted with EtOAc to afford an H 2 O-soluble fraction (fr.) (55.3 g) as well as an EtOAc-soluble fr. , and 14.14 (507 mg) were each subjected to HPLC (fr. 14.8, 50% MeOH; fr. 14.9, 70% MeOH; fr. 14.11, 70% MeOH; fr. 14.14, 80% MeOH); the experimental conditions were similar to those during HPLC of fr. 6.3. Fraction 14.8 yielded 15 (19 mg), 16 (4 mg), and 1 (8 mg); fr. 14.9 yielded 13 (27 mg), 4 (25 mg), and 7 (14 mg); fr. 14.11 yielded 12 (30 mg); and fr. 14.14 yielded 11 (15 mg 13 C-NMR data: see Table 1 
